Infant mortality and low birth weight in the United States: a comparative analysis between blacks and whites, 1995 by Cross, Glendon S. (Author) & Bezuneh, Mesfin (Degree supervisor)
ABSTRACT
ECONOMICS
CROSS, GLENDON S. B.A. FLORIDA A&M UNIVERSITY
M.A. CLARK ATLANTA UNIVERSITY
INFANT MORTALITY AND LOW BIRTH WEIGHT IN THE UNITED STATES:
A COMPARATIVE ANALYSIS BETWEEN BLACKS AND WHITES
Advisor; Professor Mesfin Bezuneh
Thesis dated July 1995
This study was undertaken to compare Low Birth Weight and
Infant Mortality between blacks and whites. Data sources were
the National Center for Health Statistics (NCHS), Census
Bureau, Centers for Disease Control and Prevention (CDC),
Maternal and Child Health Databook, and Statistical Handbook
on women in America.
The two stage least square method was used to analyze
various factors that influence low birth weight. The results
were then used to determine the effects of low birth on infant
mortality.
For both races the level of prenatal care is the single
most effective intervention in reducing low birth weight. The
variables that contributed most to the disparity in pregnancy
outcomes are income, education and marital status. Low birth
weight was the most important determinant of infant mortality
for both races but it was more important for blacks.
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The United States population is among the healthiest in
the world (Roemer 1986). Americans are living longer than
ever despite the proliferation of diseases such as Aids. Life
expectancy has increased substantially since the 1960s
(Economic Report of the President 1993) . However despite
these gains there remains vast inequalities in health between
sexes, races, and ethnic groups (Roemer 1986) .
Two major contemporary issues are of major concern to
health care policy makers in the United States. First is the
growing cost of health care to individuals, families and the
government. Health care expenditure has been growing both
absolutely and relatively (Table 1.1). Health care spending
has grown much faster than the Consumer Price Index (CPI) and
is an increasing share of Gross Domestic Product (GDP)
(Hammerle 1992). Second, while most Americans are satisfied
with the quality of the health care they receive, many
americans particularly minorities, the working poor, the
unemployed, and persons with serious medical conditions do not
have access to proper health care. The growing concern over
the rapid increase in health expenditures and reduce access
is frequently reported on the major television networks.
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Table 1,1--Consumer Price Index for all items and selected







1950 24.1 15.1 25.4 —
1955 26.8 18.2 27.8 —
1960 29.6 22.3 30.0 22.4
1965 31.5 25.2 32.2 22.9
1970 38.8 34.0 39.2 25.5
1975 53.8 47.5 59.8 42.1
1980 82.4 74.9 86.8 86.0
1981 90.9 82.9 93.6 97.7
1982 96.5 92.5 97.4 99.2
1983 99.6 100.6 99.4 99.9
1984 103.9 106.8 103.2 100.9
1985 107.6 113.5 105.6 101.6
1986 109.6 122.0 109.0 88.2
1987 113.6 130.1 113.5 88.6
1988 118.3 138.6 118.2 89.3
1989 124.0 149.3 125.1 94.3
1990 130.7 162.8 132.4 102.1
Source: Health United States 1991
Health care reform was a major issue in the 1992 presidential
election. These issues led to many proposals for reform.
Most Americans believe that everyone is entitled to some
form of basic health care. The debate is what form should
health care reform take? Should it be a market based system
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or should it be entirely run by the government as it is done
in countries such as Canada and the United kingdom? The
Clinton administration favors "Managed competition" (Economic
Report of the President 1994; The President Health Security
Plan 1993). In managed competition, health care is provided
through Health Maintenance Organization (HMO), and Preferred
Provider Organizations (PPO), Consumers would then be
represented by large consumer groups who negotiates lower
prices on their behalf. Consumers who choose not to join
these groups would presumably pay higher prices for private
care. Critics of this plan points out that the plan will
limit consumers choice of providers. Private insurance
companies such as the Prudential, Aetna, Metropolitan Life,
Blue Cross Blue Shield, and the Travellers, recognize that HMO
and PPO are the wave of the future. These companies own and
operate HMOs and PPOs.
Characteristics of the American Health Care System
Phelps (1992) points out that the U.S. system of health
care embodies several features that is unique when compared to
other sectors of the economy. First, there is a huge
government presence in health care that is seldom seen in
other industries. The system is highly decentralized with the
states playing a major role in the delivery of health care.
Second, the United States is an affluent country with vast
resources dedicated to health care. American physicians have
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access to the best technology and they perform the highest
level of medicine in the world. Third, there is a large
difference in health knowledge between health care providers
and there patients. Fourth, the system is characterized by
uncertainties and randomness of illness and how new medical
treatment will work. Fifth, externalities that impose cost or
benefits to third party are prevalent in health care. All
these features appear in other sectors of the economy but
rarely to the same extent.
Although the free market plays a significant role,
government intervention is seldom surpassed. The government
role in health care includes licensing and certification of
health care professionals, financial aid against health
expenses, and the direct economic control of health providers.
The government also conducts extensive research in the health
sector. The National Institute of Health (NIH), the Centers
for Disease Control and Prevention (CDC) , and the Food and
Drug Administration (FDA) are major research institutions run
by the government.
The decision to seek health care is often the result of
some random occurrences such as a broken leg. These
uncertainties has led to the development of health insurance.
Most medical care is paid for by third party or the
government.
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The Health of the American Population
Racial and ethnic variations in health status is large in
the United States (Table 1.3-1.7). Many factors such as
socioeconomic status, discrimination, and genetics contribute
to differences in health status. Health care is a critical
issue for all Americans particularly minorities.
The United States government spends more per capita on
providing health care for its citizens than any other country
in the world, yet it's health care delivery system is inferior
to most industrialized countries (Navarro 1987; Health United
States 1989; Economic Report of the President 1994; Mason
1991) . Most reform debates have focused on methods to contain
cost while increasing access.
Mason (1991) compared the annual reduction in infant
mortality for all industrialized countries in 1989 and found
that the United States does poorly relative to the others.
Even though infant mortality has declined substantially during
the last fifty years, the United States relative position has
gotten worse. In 1918 the United States ranked sixth out of
twenty industrial nations reporting similar statistics. In
1989 twenty three countries have lower rates than the United
States. The United States rate of 10 deaths per 1000 live
births is twice that of the nation with the lowest rate,
Japan. The drop in the relative position of the United States
suggest needless infant deaths especially among blacks where
the rate is distressingly high. The inefficiency in the
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health care delivery system results in a higher incidence of
morbidity and mortality which in turn results in declining
productivity and overall welfare (McConnell 1990)• This
translates into a lower standard of living.
The accessibility and affordability of adequate health
care are highly important issues to minorities. The
spiralling cost of health care has resulted in the exclusion
of many blacks from affordable health care (Lefcowitz 1973).
A significant number of blacks live below the poverty level
(Table 1.2) . In 1989 the federal government reported that 31%
of blacks live in poverty (Bureau of Census 1989:Series p-60).
Other sources disagreed with such figure claiming that it was
understated (Rice and Jones 1990). A National Health
Interview Survey (NHIS) conducted by the National Center for
Health Statistics (NCHS) between 1985 and 1987 reported that
a higher proportion of black persons (15.3%) were assessed to
be in fair or poor health than were white persons (9.4%)
(Health of black and white americans, 1985-87:NCHS). It
follows that if black persons have poorer health, they should
have relatively higher physician contacts when compared to
whites. However, the NCHS study showed that this was indeed
not the case. The rate of physician contact was higher for
white persons (5.5%) than for black persons (4.7%). This
finding was consistent for most categories reported.
Blendon, Aitken, and colleagues (1989) conducted a
national survey of the use of health services by blacks
6
Table 1.2--The Percent and Number of Persons below the Poverty-
Level by race.







1975 12.3 9.7 31.1 25.9 17.8 7.5
1976 11.8 9.1 31.1 25.0 16.7 7.6
1977 11.6 8.9 31.3 24.7 16.4 7.7
1978 11.4 8.7 30.6 24.5 16.3 7.6
1979 11.7 9.0 31.0 26.1 17.2 8.1
1980 13.0 10.2 32.5 29.3 19.7 8.6
1981 14.0 11.1 34.2 31.8 21.6 9.2
1982 15.0 12.0 35.6 34.4 23.5 9.7
1983 15.2 12.1 35.7 35.3 24.0 9.9
1984 14.4 11.5 33.8 33.3 23.0 9.5
1985 14.0 11.8 31.3 33.1 22.9 8.9
1986 13.6 11.0 31.1 32.4 22.2 9.0
1987 13.5 10.5 33.1 32.5 21.4 9.7
Source: U.S Census Bureau, current population reports Series
P-60
compared to whites in 1986. They found a significant deficit
in the access to health care among blacks compared with white
Americans at all income levels. They also discovered that
blacks compared with whites are less likely to be satisfied
with the qualitative ways their physician treat them when they
are ill, more dissatisfied with the care they receive when
hospitalized, and more likely to believe that the duration of
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their hospitalization was too short. Their study also found
a significant underuse by blacks of needed medical care
(Blendon et al. 1989).
Black Americans also tend to lag behind white americans
in the use of specific medical services. Black americans had
a lower rate of residency in nursing homes than whites
(National Center for Health Statistics 1985).
There is also a significant deficit in the use of dental
services by blacks as compared to whites. A larger proportion
of whites (39 percent) had dental insurance coverage as
compared to blacks (29 percent) (National Center For Health
Statistics 1986).
Another study conducted by Strogate (1990) examined
differences in the use of medical care for chest pain between
blacks and whites (Strogate 1990) . His results showed that of
all adults with chest pain in the year prior to the interview,
49 percent of blacks did not visit a physician following the
chest pain.
Since the 1960s blacks have made significant gains in the
quality and accessibility to health care. In the 1960s
federal programs such as Medicare and Medicaid was
introduced. These programs lowered the cost of health care
for the poor and increased access to the system. Blacks also
benefitted from programs such as the School Lunch program and
the Food Stamp program. Rice and Jones argue that these
federal programs were so poorly implemented that their desired
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impact was sporadic at best (Rice and Jones 1990). Most of
these programs was focused on improving health care for the
poor rather than specifically for black. However, a
disproportionately large number of blacks fell into this
category, and therefore found themselves eligible for the
benefits involved.
According to Berkley, the increased availability of
medical care reduced the age adjusted death rate for blacks
(Berkley 1982). He discovered that while the gap between
black women and white women narrowed the disparity between
black men and white men widened.
The NCHS data on mortality rates revealed some sobering
information. Length of life is often used as a measure of a
nations overall health and development (Hammerle 1992).
Longer life expectancy indicate better health. Decline in
life expectancy is unexpected. Life expectancy for black
americans is significantly lower than that for white americans
(Health United States 1989:Table 14). Between 1985 and 1987
whites life expectancy increased from 75.3 to 75.6 (Table
1.3) . Over the same period, blacks life expectancy decreased
from 65.3 to 65.2. Life expectancy for black males increased
from 63.8 in 1980 to 65.6 in 1984 but declined again to 65.2
in 1987. Life expectancy for black females increased from
72.5 in 1980 to 73.7 in 1984 but also declined to 73.6 in
1987. Over the same period life expectancy for white males and
white females increased or remained constant every year.
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Table 1.3--Life expectancy at birth according to race.
Year All White Black
Races Male Female Male Female
1970 70.9 68.0 75.6 60.0 68.3
1975 72.6 69.5 77.3 62.4 71.3
1980 73.7 70.7 78.1 63.8 72.5
1981 74.2 71.4 78.4 64.5 73.2
1982 74.5 71.5 78.7 65.1 73.7
1983 74.6 71.7 78.7 65.4 73.6
1984 74.7 71.8 78.7 65.6 73.7
1985 74.7 71.9 78.7 65.3 73.5
1986 74.8 72.0 78.8 65.2 73.5
1987 75.0 72.2 78.9 65.2 73.6
1988 74.9 72.3 78.9 64.9 73.4
Source: National Center for Health Statistics, National Vital
Statistics System
Given the historical data, decreases in blacks' life
expectancy is alarming. Even though life expectancy of blacks
have improved over the past two decades, the discrepancy
between blacks and whites is still significant. The causes of
death that historically have contributed most to the disparity
in life expectancy between blacks and whites are homicides,
infant mortality, cardiovascular disease, and malignant
neoplasm (NCHS 1990).
The persistence of health differences is also very
disturbing with respect to cancer. Black-white differences in
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cancer rates have grovm larger instead of decreasing
{Michielutte and Diseker 1982). Possible explanations for the
increasing cancer mortality differences by race includes
improved diagnostic accuracy and changes in death certificate
classification for blacks (Burbank et al. 1995). They also
determined that a large part of the growing differential is a
result of increased exposure to environmental carcinogens,
such as smoking, industrial exposure, eating habits, and
alcohol consumption. Table 1.4 shows lung and bronchus cancer
incidence by race and ethnicity. In 1977-1983 the lung cancer
incidence was 110.9 for blacks compared with 80 per 100,000
for whites. This is a 40 percent differential. The cancer
rates was 10 percent lower for black female than for white
female, 28.3 compared to 30.9 per 100,000. The lung cancer
rates was highest for blacks and lowest for Mexican Americans.
A major risk factor for lung cancer is smoking. Table
1.4 shows that black males are about 28 % more likely to smoke
than whites. Black males have a higher rate of smoking
than all other race or ethnic groups. Black females and white
females smoke at about the same rates. The U.S. Department of
Health and Human Services has identified smoking as the single
most avoidable cause of death in the United States.
Approximately 400,000 lives are lost each year from smoking,
primarily from lung cancer, cardiovascular disease, and
chronic obstructive lung disease. The adverse effects of
smoking on pregnancy and infant health have been well
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Table 1.4--Lung and bronchus cancer incidence rates, according
to sex and race/ethnicity: Selected cancer
registries, 1977-1983
Ethnicity Male Female |
Mexican American 29.1 11.9






Source: National Center for Health Statistics, National Vital
Statistics System
documented.
Table 1.5 shows what may be considered the most urgent
health crisis facing blacks, infant mortality. In 1987 the
overall infant mortality in the United States was 10.1 deaths
per 1000 live births; the infant mortality rate for black
infants was 17.9 while the white infant mortality rate was
8.6. A black child born in the United States is less likely
to survive to his first birthday than a child born in Costa
Rica or Poland (Mason 1991).
Table 1.6 shows the infant mortality rate by race and
ethnicity between 1983 and 1985. Among all minority groups,
infant mortality is highest among blacks. Between 1983 and
1985 the infant mortality rate for blacks was 18.7, 34.5
percent higher than for American Indians, the group with the
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Table 1.5--Infant mortality rates according to race
Year All Races White Black Black/White
Ratio
1970 20.0 17.8 32.6 1.83
1975 16.1 14.2 26.2 1.85
1980 12.6 11.0 21.4 1.95
1981 11.9 10.5 20.0 1.90
1982 11.5 10.1 19.6 1.94
1983 11.2 9.7 19.2 1.98
1984 10.8 9.4 18.4 1.96
1985 10.6 9.3 18.2 1.96
1986 10.4 8.9 18.0 2.02
1987 10.1 8.6 17.9 2.08
1987 10.0 8.5 17.6 2.07
Source: National Center for Health Statistics, National Vital
Statistics System
next highest infant death rate. Infant mortality rate was
also unacceptably high for American Indians and Puerto Ricans.
The majority of infant deaths among black infants
occurred within the first 28 days. Neonatal deaths for blacks
was 12.2 per 1,000 live births. Post neonatal infant death
rates was also very high at 6.4 per 1,000 live births.
Infant deaths was lowest for the Japanese at 6 deaths per
1,000 live births. It is interesting to note that infant
mortality is relatively low for Mexican Americans (8.8) . This
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Table 1.6--Infant mortality rates according to race/ethnicity
of mother: United States, 1983-85 birth cohorts
Infant Mortalitv
Ethnicity Total Neonatal Postneonatal
Mexican American 8.8 5.7 4.0
Central & South
American 8.2 5.7 2.5
Puerto Rican 12.3 8.3 4.0
Cuban 8.0 5.9 2.2
Chinese 7.4 3.3 3.1
Japanese 6.0 3.4 2.6
Filipino 8.2 5.3 2.9
American Indian 13.9 6.7 7.2
Black 18.7 12.2 6.4
White 9.0 5.9 3.1
Source: National Center for Health Statistics, National Vital
Statistics System
group share some of the same maternal risk factors as blacks
such as high parity, high proportion of single mothers, low
educational attainment, and delay in seeking prenatal care.
Infant mortality for blacks has consistently exceeded that of
white infants by about a 2 to 1 ratio ( Macmahon 1974).
Chambers concluded that differential access to health
care resources and outcomes are consequences of the
differences in health status between blacks and whites
(Chambers 1983).
The goal of the department of health and human services
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is to reduce infant mortality to no more than 7 infant
deaths, 4.5 neonatal and 2.5 postneonatal deaths per 1,000
live births by the year 2000.
Table 1.7 documents low birth weight in the United States
by race and ethnicity in 1988. In 1988, black mothers had the
highest percent of low birth weight births, 13.3 percent, more
than twice the rate for white mothers. Puerto Rican mothers
ranked second highest, with 9.4 percent of infants weighing
less than 2,500 grams. Chinese mothers had the lowest
proportion of births that were low birth weight, 4.6 percent.
Among white mothers 5.6 percent were low birth weight.
Similar rates were observed for Mexican American, Central and
South American, Cuban, and American Indian mothers. Black
mothers had 3 times the incidence of low birth weight compared
with white mothers.
Problem Statement
Historically black Americans health status have been
vastly inferior to that of white americans. Despite major
advances in accessibility, availability, and quality of health
services since the 1960s there is still an enormous gap
between blacks and whites over a wide range of health
indicators. There is evidence that recently the disparity
between black health and white health care has widened (Health
United States 1989). Black utilization of health services has
consistently lagged behind that of whites. This has resulted
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Table 1.7--Low birth weight according to race/ethnicity of
mother United States, 1988
Ethnicity Low Birth Weiaht
Total Very Low Moderately Low
Mexican
American 5.6 0.9 4.7
Central &
South American 5.6 1.0 4.6
Puerto Rican 9.4 1.6 7.8
Cuban 5.9 1.2 4.8
Chinese 4.6 0.6 4.1
Japanese 6.7 0.9 5.8
Filipino 7.1 0.9 6.2
American
Indian 6.0 1.0 5.0
Black 13.3 2.9 10.4
White 5.7 0.9 4.7
Source: National Center for Health Statistics, National Vital
Statistics System
in higher morbidity and mortality rates for blacks and
consequently a less productive black work force.
The future of the nation depends on the well-being of its
children. The birth of infants who have not attained their
normal intrauterine growth and development is a major
determinant of infant mortality and morbidity, which imposes
social and economic burdens on society.
Many studies have emphasized the importance of early
prenatal care, especially for women known to be at increased
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medical risk of adverse outcome, in reducing infant mortality
and morbidity. The Institute of Medicine (1988) conducted a
study which shows not only that prenatal care is an effective
intervention, but also that it is cost effective. They
estimated that each dollar spent on providing adequate
prenatal care to the impoverished, poorly educated women would
reduce total expenditure for direct medical care of their low
birth weight infant by $3.38 during the first year of life
(Institute of Medicine 1988). The savings would be primarily
from a reduced rate of low birth weight.
McCormic and colleagues (1984), examined the economic
impact of post hospitalization care of very low birth weight
infants and term infants. They found that the average medical
cost of very low birth weight infants were $10,139 compared
with $1,179 for term infants. This difference was greatest in
the first two quarters and virtually disappeared by the fourth
quarter. This analysis did not include expenditures
associated with child care and transportation. These
variables were found to be significant for very low birth
weight infants but not for term infants.
Racial disparities in pregnancy outcome is substantial
despite the substantial decline in infant mortality since the
mid 1960s. Black infants remain twice as likely as white
infants to die during their first year of life (Health United
States 1990) .
International comparisons show that the United States
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lags way behind most industrialized countries despite spending
more per capita on health care. In 1987, the U.S fall behind
twenty three countries in infant deaths (Health United States
1989).
Not only does infant mortality rob the nation of precious
human resources, it also puts the U.S at a disadvantage to
other industrialized countries who consistently have lower
infant deaths.
Objectives and Limitations of the Study
The purpose of this study is to examine risk factors that
contribute to racial differences in low birth weight. Infants
born weighing less than 2,500 grams are known to be
at increased risk of infant mortality. Particular attention
will be paid to the socioeconomic and demographic factors that
contributes to low birth weight. This study is explanatory
in nature. The major objectives of this study are to
- isolate the most important variables that cause the
disparity in low birth weight and infant mortality.
- identify the relative impact of the variables included
in the analysis.
- prescribe recommendations that could improve the health
conditions of blacks infants.
Due to data limitation, in this study we were unable to
include the smoking variable in this analysis. The study
would have been strengthened had the results been validated
18




This chapter describes the major risk factors that
predisposes infants to unfavorable birth characteristics.
Particular attention will be paid to the factors that
determines low birth weight.
A search of the literature revealed the extent of the
problem of low birth weight defined as less than 2500 grams
(5.5 pounds). The literature also revealed substantial
information on the effects of several interventions aimed at
reducing low birth weight.
Many researchers conclude that the most important
predictor of infant mortality is low birth weight (Hogue et al
1987; Brooks 1980; Wise 1993; Grossman 1993) . Low birth weight
infants represents 5.72 percent of all white live births and
13.51 percent of all black live births (Health United States
1991) . McCormic (1985) and Shapiro et al (1980) notes that
low birth weight babies are 40 times more likely to die during
the neonatal period than normal weight babies and account for
two thirds of neonatal deaths. Low birth weight is a major
contributor either as a direct risk factor or as an
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intervening variable acted upon by socioeconomic, demographic,
medical, or biological risk factors (Bross and Shapiro 1982).
Low birth weight is often cited as the major risk factor
which causes the poor international ranking of the U.S. in
infant mortality. In 1950 the U.S. ranked sixth lowest among
all industrialized countries in infant mortality (Worthington-
Roberts et al 1985) . In 1988 the U.S. ranked twenty third in
the world (Health United States 1991).
International comparative studies concluded that the
decline in infant mortality in the U.S. was attributable to
reductions in birth weight specific mortality, especially for
low birth weight infants, than from changes in low birth
weight (Erickson and Bjerkedal 1982) . Several other authors
findings were consistent with those of Erickson and Bjerkedal.
Davis and Siegal (1983) studied changes in neonatal
mortality rate in North Carolina from 1968 to 1977 and found
that 34 percent of the decline in neonatal mortality was due
to heavier less premature infants. These findings were
consistent with earlier studies conducted in other states.
They also noted that the shifts in heavier babies with longer
gestation periods occurred primarily with the white
population. Although the reasons for this disparity in weight
shifts was not entirely clear, they inferred that it probably
was a result of some maternal-health related trend between
races.
Taffel (1989) also investigated trends in low birth
21
weight, again using national data. She reported that
regardless of the age of the mother, the month prenatal care
began, marital status, and education, blacks were twice as
likely to have a low birth weight baby and two to three times
as likely to have a very low birth weight baby. She also
found that education lowers the risk of low birth weight for
both whites and blacks, but the racial gap in the incidence of
low birth weight actually increased.
Kleinman and Kessel (1987) used national data to
investigate the effects of age, parity, marital status, and
education on the incidence of low birth weight and moderately
low birth weight. All these variables had directionally
similar effects on low birth weight and moderately low birth
weight but to different degrees. Their results which are
similar to Taffel's 1989 study, showed that blacks were three
times as likely to low birth weight babies and 2.3 times more
likely to have moderately low birth weight infants than
whites. They found that between 1973 and 1983, births of
infants with moderately low birth weight decreased for both
races. However this decrease was greater among whites than
blacks. Furthermore, births of infants with very low birth
weight increased among blacks while it decreased among whites.
They also reported that these trends were highly related to
education and marital status.
Low birth weight is simultaneously a measure of pregnancy
outcomes and a predictor of other pregnancy outcomes such as
22
neonatal and post neonatal survival and death.
The remainder of this chapter will describe the major
studies on low birth weight and the major risk factors that
predisposes infants to unfavorable birth characteristics.
Particular attention will be paid to the findings of these
authors and their implications.
Factors Associated With Low Birth Weight
Low birth weight babies occur in a relatively small
proportion of all new births, but they account for roughly 50%
of all infant deaths, and nearly 75% of all neonatal deaths
(Taffel 1980). Taffel examined the pattern of occurrence and
the major risk factors for low birth weight. Analyzing data
from NCHS, she concluded that the factors that contributed
most to low birth weight were race, mothers' age, marital
status, geographic location, pregnancy history, nativity, and
socioeconomic status. These factors along with adequacy of
prenatal care, parity, and the consumption of goods that
negatively affect child health (such as smoking) were
generally accepted in the literature as the major determinants
of low birth weight.
Prenatal Care
The early initiation of prenatal care is important in
lowering the incidence of low birth weight. During prenatal
visits, the physici-an can identify medical and obstetric
problems associated with the pregnancy. Mothers who seek
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first trimester prenatal care are more likely to benefit
substantially from such physician services. Mothers who delay
in seeking prenatal care are at greater risk for pregnancy
complications and low birth weight babies.
Prenatal nutrition is also of vital importance in
producing healthy babies. Teenage mothers are more likely to
have an inadequate diet and therefore add to their risk of
bearing a low weight baby.
Many researchers have conducted research on the
effectiveness of prenatal care in improving pregnancy outcomes
and in particular in reducing the proportion of low birth
weight infants. This review begins with Kessners study of
child birth in New York City in 1968 (Kessner 1973). Kessner
developed an index to measure prenatal care based on the
number of visits in relation to the duration of pregnancy, the
type of hospital service delivered (private or general), and
the interval of the first visit. Care was categorized as
adequate, intermediate or inadequate. Using this index,
Kessner found a significant correlation between adequacy of
prenatal care and the iiicidence of low birth weight in each of
the sociodemographic and medical-obstetric risk groups
controlling for ethnicity. Average birth weight varied with
the amount of maternal care received. The strongest
association between care and birth weight were for those
mothers considered to be at greatest risk. Lewit also studied
prenatal care use in New York City using 1970 birth
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certificate records (Lewit 1983). He found that their was a
140-gram increase in birth weight if care began in the first
trimester of pregnancy and a 13.6-gram increase for each
visit,corrected for duration of pregnancy. His study
controlled for sociodemographic factors, prior pregnancy loss,
and gravidity. In 1979 Gortmaker analyzed the same data used
previously by Kessner (Gortmaker 1979). He reached the same
conclusion using a more discriminating technique that
considered sociodemographic factors, pregnancy outcomes, and
gravidity. In addition to finding a strong relationship
between adequacy of care and the incidence of low birth
weight, he also found that low birth weight was more
frequently associated with low birth weight for white mothers
who delivered in public facilities and for all black mothers.
Gortmaker excluded the foreign born mothers from his analysis.
Showstack, Budetti, and Minker (1979), used a modified
Kessner index in analyzing all births in 1978 in Contra Costa
and Alameda counties in northern California. They controlled
for sociodemographic factors, pregnancy complications,
multiple births, gestational age, and whether the births took
place in a Kaiser-Permanante (HMO) hospital. Prenatal care
was classified as adequate, intermediate, or inadequate. They
found that adequate prenatal care was strongly associated with
a reduction in low birth weight. They found that adequate
prenatal care was strongly associated with a reduction in low
birth weight. They concluded that adequate prenatal care
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added 197-grams when all infants were considered. They
repeated the analysis for infants of 280 or less days of
gestation. They did this second analysis because birth weight
increases with length only until about 40 weeks. This
analysis still shows a strong relationship between prenatal
care and birth weight although the impact was reduced to about
100-grams for the total group and 126-grams for black infants.
Harris analyzed 1975 and 1976 data from Massachusetts and
found that early initiation of care increased birth weight and
that the primary source of this increase in birth weight is
the increase in gestational period (Harris 1982).
Many studies have also used national data to study the
effect of prenatal care on pregnancy outcomes. Taffel
analyzed 1976 U.S data controlling for educational attainment
in age-race group. She found that the proportion of low birth
weight was inversely related to the frequency of visits and
was significantly higher for women with no prenatal care
(Taffel 1978). Eisner and colleagues studied 1974 U.S births
controlling for sociodemographic factors, gravidity,
reproductive history, ^and the interval between pregnancy.
They found that women without prenatal care give birth to more
infants with low birth weight (Eisner 1979). They also
indicated that the absence of prenatal care was the greatest
risk factor associated with low birth weight. In 1983
Greenburg analyzed 1977 U.S. birth certificates, controlling
for race and maternal education and found a significant
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relationship between a lack of prenatal care and low birth
weight (Greenburg 1983). The greatest impact of no prenatal
care is experienced by black, less educated women.
Rosenzweig and Shultz (1982) used National Natality
survey (NNS) of married women to study the effects of prenatal
care on birth weight. They included information on the
husband's income and employment, socioeconomic characteristics
of the study area, and descriptive characteristics of the
facilities. They found that delay in seeking care reduced
birth weight and gestational age at birth and that this effect
was more noticeably among younger women and women of higher
parity.
Shionio and Associates (1986) examined ethnic differences
in birth weight, controlling for joint effects of maternal
smoking and alcohol consumption during pregnancy, sex of
child, and maternal weight for height percentile. They found
that large differences persisted among ethnic groups. The
relative mean difference between white infants and black
infants was 246-grams. Liebermann and associates (1987)
analyzed risk factors accounting for racial differences in the
rate of premature births and concluded that racial differences
in the rate of premature births is attributable to specific
medical and socioeconomic characteristics (Liebermann 1987).
Gould and LeRoy (1988) compared the relationship between
socioeconomic status, low birth weight, births to teenagers,
and inadequate prenatal care between blacks and whites in Los
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Angeles County California. They found a direct relationship
between a deterioration of residential area and an increase in
the percentage of high risk teenage mothers, in the percentage
of mothers with no care and in the percentage of low birth
weight in response of low birth weight in response to the
socioeconomic deterioration of residential area was similar in
black and white groups. Kleinman and Kessel investigated the
effects of four maternal characteristics (age, parity. Marital
status, and education) on the rates of very low birth weight
(<1500-grams) and moderately low birth weight (between 1500
and 2500-grams) between blacks and whites (Kleinman and Kessel
1987).
Weiner and Milton (1970) investigated the effects of
several variables on the incidence of low birth weight and
gestation time (Weiner and Milton 1970). They concluded that
the mothers race and the timing of prenatal care were the most
significant correlates of low birth weight and gestation time.
They however cautioned that race and the timing of prenatal,
were not in themselves the cause of low birth weight since
these variables are likely to be correlated with other
variables such as socioeconomic status, biological, medical,
and psychological factors.
Tyson et al, addresses the effects of prenatal care on
the outcome of pregnancy (Tyson et al 1990). They emphasized
that the value of prenatal care has been obscured by many
factors. However their findings suggests that there are
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sxibstantial benefits from prenatal care after 30 weeks of
gestation but not from early prenatal care. Prenatal care was
associated with improved pregnancy outcome only after week 30.
Harris (1982) in his paper on prenatal care and infant
mortality argues that previous attempts to study this problem
have been inhibited by several important conceptual problems.
First, the relationship between the timing of prenatal care
(visits) and the length of pregnancy have been poorly
identified. They claim that although mothers with little or
no care have a higher proportion of preterm babies, it is
possible that early termination of pregnancy from unrelated
causes interrupts the course of care.
Socioeconomic Status
Socioeconomic status exerts a profound effect on the
incidence of low birth weight. Educational attainment,
income, and marital status are often used in the literature to
quantify socioeconomic status. Rosenzweig and Schultz (1982)
discusses the relationship between schooling and health. They
believe that greater parental schooling improves pregnancy
outcomes by improving parental perception and the true nature
of the production process. Taffel (1984) reports that blacks
generally have completed fewer years of schooling and
therefore are at higher risk of having low birth weight
babies. Taffel found an inverse relationship between low
birth weight and ediicational attainment.
Gould and Leroy (1988) examined white and black singleton
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cohorts in Los Angeles county and found a significant
relationship between socioeconomic status and low birth
weight. Using income as a measure for socioeconomic status,
they concluded that the racial gap would narrow significantly
if policies were enacted that reduced the economic gap between
the advantaged and the disadvantaged. The same conclusions
were reached by Taffel using education as a measure of
socioeconomic status.
Education
Mothers with higher levels of education generally bear
babies that are at less risk for low birth weight. Education
influences pregnancy outcome by influencing the mother's
choices. Better educated mothers may seek prenatal care
earlier, their nutrition may be better, and they may use
better judgement during pregnancy.
Age of mother and Birth Order
The mother's age and the birth order of the child exerts
profound influence on birth weight and the length of
gestation. Teenage gif^s and older mothers are at higher risk
to give birth to low birth weight infants than are women
between the ages of 20 and 35 (Taffel 1989; Kundsin et al.
1984) . Neonatal mortality rates for the children of teenagers
is about 1.5 times that of mothers 20-34 (McCormic, Shapiro,
and Starfield 1984). McCormic and associates surmised that
this disparity is a result of low birth weight (McCormic,
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Shapiro, and Starfield 1984) . The effects of maternal age
does not end at birth. Infants born to teenager mothers, even
healthy ones, exhibit some deficits in cognitive development,
lower IQ scores, and social adjustment problems (National
center for health statistics 1988). First born babies and
babies of fourth or higher order are also at increased risk of
low birth weight. In many cases these factors are correlated.
The simultaneous interaction of these two factors
significantly reduce the infants chances of survival.
Age of mother-Teenagers and mothers in their late child
bearing years are more likely to bear a low birth weight baby
than mothers between 20 and 35.
Length of Gestation
In the past low birth weight and prematurity was
considered to be the same (Macmahon 1974) . It is now
recognized that prematurity (<37 weeks) is just one of many
factors that cause low birth weight. It has become
increasingly clear that the period of gestation is strongly
associated with the incidence of low birth weight. Term
infants (37 weeks) have more time for intrauterine growth and
development and therefore are at less risk for low birth
weight. McCormic (1985) found that for any birth weight
category, the longer the duration of pregnancy up to 42 weeks
gestation, the better the survival rate. Babies born preterm
accounts for a large percentage of neonatal mortality and
morbidity. Those babies that have short gestational period
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are more likely to be retarded or suffer from intrauterine
maldevelopment.
Race and Mothers Nativity
Many studies have concluded that race and whether the
mother is native or foreign born are important predictors of
low birth weight. Black babies are more than twice as likely
as white babies are to be of low birth weight. Foreign born
mothers regardless of race are less likely to conceive a low
birth weight baby.
Plurality of Birth
Their are greater risk of pregnancy complications for
both mother and child when the birth is part of a plural
delivery. Plural babies are more likely to be born premature,
than singleton babies. Perinatal and neonatal mortality and
morbidity are greater for plural deliveries and the are more
likely to be of low birth weight.
Marital Status
Ventura and colleagues (1994) reported that in recent
years, their has been an increase in the number of babies born
out of wedlock. This increase have been particularly profound
for teenagers and blacks. In the 1980's the NCHS reported
that the rate of out of wedlock births for blacks was 4.5 the
rate for whites. However, towards the end of the decade the
differential declined substantially to 2.5. The effect of
marital status on birth outcomes is unclear. Taffel (1989)
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found unmarried mothers were more likely to bear a low birth
weight baby. For both races the risk of poor pregnancy
outcomes increased substantially for illegitimate babies.
Marital status points to the importance of the family,
particularly the support of a husband, and the difficulty in
raising children as a single parent. The risk of low birth
weight infants also increase for all races for unmarried
mothers.
Outcome of Last Pregnancy and Birth Interval
Several studies have shown that the termination of a
previous pregnancy along with the interval between births are
risk factors for low birth weight. Infants born within one
year of a previous term pregnancy are at elevated risk for low
birth weight. Intervals longer than four years old are also
associated with higher incidence of low birth weight.
Geographic Variation
There are relatively large differences in low birth
weight according to the mother's place of residence.
Geographic variations in the incidence of low birth weight is
as a result of geographic differences in socioeconomic status
(Brooks 1980; Knox and Mallet 1980) . Brooks (1980) found that
the south had the highest rate of low birth weight while the
west had the lowest. Both black and white mothers living in
urban areas were more likely to bear a low weight baby.
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Smoking and Alcohol Consumption
Cigarette smoking has long been implicated as a major
risk factor for low birth weight (Berkowitz 1981; Johnson &
Dubin 1980; Kiltrider and Kohl 1980) . Simpson (1957) was the
first to document the insidious effects of smoking on the
fetus. A review of the literature on smoking appears to show
that low birth weight is directly proportional to smoking
(Bragoniere, Cushner, and Hobel 1984; Meyer 1977). Russ and
Kass (1984) examines the damaging effects of smoking on blacks
and whites and found that smoking by mothers while pregnant
significantly reduces birth weight. The same result was
reported by Rosenzweig and Shultz (1982) . The damaging
effects of smoking on pregnancy outcomes is well documented
(Hammerle 1992; Taffel 1989; NCHS 1992). Hammerle reported
that smoking increases the risk of spontaneous abortions by 70
percent, perinatal deaths by 25 percent, prematurity by 36
percent, and low birth by an alarming 98 percent. She also
reported that babies that were exposed to second hand smoking
by fathers doubles the risk of low birth weight compared to
homes where neither pairents smoked. A study done by NCHS in
1987 traced the long term effects of smoking. Children born
to mothers who smoked during pregnancy were perceived to be in
poorer health, more ill and suffer more chronic raspatory
conditions. The literature also reveal the perverse effects
of alcohol on birth weight. The effect of alcohol seems to be
related to the timing of alcohol intake relative to the stage
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of pregnancy and the continuity of consumption (Kiltrieder &
Kohl 1980; Bragonier, Cushner, and Hobel 1984). Jones and
company (1973) investigates the effects of maternal alcohol
consumption on birth outcomes. They were the first to explain
the adverse effects of alcohol which became known as the Fetal
Alcohol Syndrome (FAS). FAS includes growth retardation,
anatomic defects, and deformities of the brain. Mills and
associates (1984) reported a sharp decline in birth weight as
maternal alcohol consumption increases. They also
investigated the joint effects of maternal smoking and alcohol
consumption and concluded that as cigarette smoking increases,
birth weight decreases in all drinking categories.
Recent Trends in Low Birth Weight
A nation's infant mortality rate is the chief measure of
it's success in combating poverty, ignorance and disease. Low
birth weight has been carefully monitored in the United States
because it is one of the major predictor of infant mortality
and morbidity.
Between 1970 and 1980, the incidence of low birth weight
in the United States declined by 14 percent, from 79.3 to 68.4
low birth weight babies per 1000 live births. Although low
birth weight declined for both white and black births between
1970 and 1980, the decline was nearly twice as great for white
(17 percent) as for black births (10 percent) . Low birth
weight in the United States increased by 1 percent between
1980 and 1988. However for white births it decreased by 1
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percent from 57 to 56.4 while for black births it increased by
4 percent from 124.9 to 129.7 low weight babies per 1000 live
births.
In the United States the incidence of low birth weight
decreased every year between 1970 and 1982 However between
1983 and 1988 it increased every year. This is paradoxical
because this period coincides with the longest peacetime
economic expansion in United States history. Over this period
the rate of low birth weight infants increased every year
except 1984. The trend of low birth weight for white infants






This chapter will (1) analyze the effects of several
variables on low birth weight and also the effects of low
birth weight on mortality, morbidity and economic welfare, (2)
discuss the theoretical framework that have been used in
analyzing the health sector of infants, and (3) propose an
empirical model to test the major hypotheses of the study.
The emphasis here will be on the pregnancy period and the
subsequent health of the infant within the context of the
household production model of consumer behavior. The
household production framework appears to be particularly
applicable to the health field. This approach was first
introduced by Becker (1965) and later expanded by Lanchaster
(1966). Within this framework mothers produce a child with
inputs of market goods and their own time. The household
receives utility from commodities produced in the household
using goods purchased in the market as well as the time of
household members. Several economist have adopted the
household production-approach to decision making and pregnancy
outcomes (Rosenzweig and Schultz 1982; Harris 1982; Lewit
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1983; Gorman and Grossman 1987) . Following these studies, the
emphasis of this study is the specification of the
detearminants of low birth weight.
Low birth weight is the primary cause of infant mortality
both in the United States and internationally (Gorman 1991;
Institute of Medicine 1985) . Most studies suggest that if the
incidence of low birth weight is reduced this will lead to a
significant reduction in infant mortality. The relationship
between low birth weight and infant mortality have received a
great deal of attention in recent economic, demographic, and
epidemiological literature (Wise 1993). Wise (1993) suggested
that approximately two thirds of the difference between black
and white infant mortality rate in the United States is due to
differences in neonatal mortality. Slightly more than two
third of this neonatal difference is, in turn, accounted for
by the elevated birth rate of black neonates born with low
birth weight of less than 1500 grams.
Gramer (1987) argues that infant mortality rate is
generally a function of intervening factors such as birth
weight, prenatal care" and drug abuse. These intervening
factors are in turn a function of social factors such as race,
age, income, and marital status. Gramer also argues that the
pattern of infant mortality highlights a number of specific
problems, including adolescent pregnancy, illegitimacy,
poverty, race, access to health care, and government spending
on welfare programs. Black infants suffer disproportionately
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more low birth weight associated with mortality and morbidity
than non-black children (Cramer 1987)
Rosenzweig and Schultz (1982) specify an explicit birth
weight production function which depends on health inputs such
as delay in seeking prenatal care, maternal smoking, the age
of the mother, and birth order. Birth outcome is viewed as
determined by a production process where a number of factors
combine to produce a particular outcome. The analytical
framework for this study is the Rosenzweig and Schultz (1982)
study that assumes that mothers both produce and demand
health, and thereby applying the health production consumption
model to birth outcome. This study seeks to address the
factors that affect low birth weight on a race specific basis.
The specific theoretical and empirical steps that are taken
are shown in Chart 1.
Key Variables Affecting Infant Mortality
Income
The effect of income on the demand for medical care has
received considerable attention in the literature. There are
several ways in which income might affect health where health
is described as a stock that depreciates over time but can be
augmented by investment in health producing goods. First, if
income positively affects the use of medical care and if
additional medical care improves health, higher income people
will be healthier than lower income people on the average.
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Step 1: First stage estimation:
Generating instrumental variables (IV)
aEquations (11-14)
Step 2: Second stage estimation of Low Birth Weight
•Using the results from the first stage estimates
aEquation (15)
Step 3; Third Stage estimation of Infant
Mortality
•Using results of second stage estimates and other
•Equation (16)
Second, increases in income will allow a family to consume
more of other goods which may improve health such as good
housing, good food, and prenatal care. Third, other goods
maynot improve health directly but may improve the efficiency
with which health is produced; education is the prime example.
An increase in education will improve the choices available to
the family. Finally, other goods whose consumption is
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directly related to income may reduce the health stock at any
point in time. These goods include alcohol, richer foods, and
reduced physical exercise.
A number of studies have examined the relationship
between family income and expenditures on medical care and
also on use of medical care (Gould and Leroy 1988; Brooks
1980). It is often found that families with higher incomes
have greater expenditure for medical care, although the
percentage of income spent on medical care declines as income
rises. In other words, the income elasticity of medical care
is less than 1, Richardson (1970) showed that there was a
positive relationship between income and demand for health
care. A study by Anderson and Smedby (1968) also indicated
that income did affect use of medical care.
Michael Grossman (1972) surprisingly argued that income
in itself does not affect the stock of health and that it
affects the flow of health negatively. Grossman explains that
the negative relationship between income and health may be due
to the fact that higher income induces people to buy more
'bads', as well as more 'goods' and that the former dominate.
Grossman further indicates that health is not desired mainly
as a consumption good but as an investment good.
Expectant mothers with low incomes may first make
expenditures on necessities such as food, clothing, and
housing. They may not have enough insurance or income left
over to afford adequate medical care. These women are
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therefore at greater risk for poor pregnancy outcomes.
Rosenzweig and schultz (1982) found that women with higher
income, seek prenatal care earlier.
This study hypothesized that medical care is a normal
good that improves birth outcomes and therefore as income
increases the demand for prenatal care increases.
Education
It is generally accepted that more educated parents are
more efficient producers of commodities that improve health.
The decreased risk of low birth weight and infant mortality
associated with higher levels of education may thus be due to
increased nutritional knowledge and the resources to apply
this knowledge, a greater interest in health care, and a
higher level of prepregnancy health. Grossman (1972) found a
positive and statistically significant relationship between
education and the demand for medical care. Rosenzweig and
Schultz (1982) also indicate that women with higher education
seek prenatal care earlier. Hence, in this study, education
is expected to positively influence the demand for medical
care.
Price Effects
Access to medical care is strongly related to price.
Economic theory postulates that as price increases the
quantity demanded of_ a good decreases. The rising cost of
health care have made it difficult for most people to pay
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directly for any sizeable portion of their medical bill. Most
people require help from third party in order to pay for
medical seirvices. The overwhelming majority of studies on the
demand for medical care suggests that the demand for medical
care is price inelastic (Rosette and Huang 1973; Feldstein
1971; Davis and Russell 1972)
Rosett and Huang (1973) study points out that the demand
for medical care is a function of health insurance coverage.
Insurance coverage is strongly believed to increase the use of
medical care since it reduces the price consumers pay.
Families without health insurance seek less medical care
because of the higher out of pocket payments, and hence are
more likely to bear children of lower birth weight or have
children that die before their first birthday.
Household Production of Health
Several researchers have employed the household
production function model developed by Becker (1965) to
explain birth outcome (Rosenzweig and Schultz 1982; 1983;
1988; Gorman, Joyce, and Grossman 1987; Joyce 1987). This
model provides an appropriate theoretical framework to
generate multivariate health output functions and assesses the
role of a variety of inputs in these functions.
Rosenzweig and Schultz (1982) formulated a health
^As the price of medical care increases, the demand for
medical care decreases, but the percentage change in price is
greater than the percentage change in the quantity of medical care.
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production function model using a utility maximizing
framework. This model assumes that the parent's utility
function depends on their own consumption, the number of
children, and the absolute health of each child. Birth
outcome depends on such factors as the quality and quantity of
medical care, nutrition of the parents including the
consumption of goods that negatively affects health such as
smoking, the level of stress in the family, and the own time
of the mother. In general the health of the offspring will
depend on the health endowment of the mother and the
efficiency of the mother in producing health offspring.
The utility function of the family is specified as:
(1) U = U{X,Z,H,Y)
where X = a vector of consumer goods which are health
neutral;
Z = consumer goods that are purchased specifically
because they contribute positively to child
health;
H = the health of each of its children; and
Y = a vector of consumer goods which negatively
affects child health.
The child health (H)_is produced by the household as:
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(2) H = F(Y,Z,E)
and, the household budget constraint is specified as:
(3) I = XP^ + YPy + ZPz
where E = the inherited stock of health that is
uninfluenced by parental behavior but known to
them.
Maximization of the Utility function (1) subject to the
production function (2) and budget constraint (3) generates a
system of reduced form input demand equations for pregnancy
outcomes. These are as follows:
(4) X = D^(Px,Py,Pz/I»E)
(5) Y = Dy(Px,Py,P3,I,E)
(6) Z = DjPx,Py,P,,I,E)
where I = Income
Pjt = Price "of health neutral good
Py = Price of health related good
Pj = Price of consumption good that directly
affects health
The main features of this model are that first, child
health is just one utility augmenting good that the family
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consumes. The family does not seek to maximize child health,
rather they maximize the total utility function that includes
child health. Second, the family can invest in health by
purchasing goods that are perceived to improve health. That
is, the demand for health is a derived demand.
Rosenzweig and Schultz (1982) address some methodological
problems that they believe limited the use of many previous
research. In particular they point out that with data on
individuals, the direct estimation of the production function
(2) will lead to biased estimates of the coefficients.^ To
circumvent this problem Rosenzweig and Schultz suggest the use
of two stage least squares instead of OLS.
Rosenzweig and Schultz emphasizes the necessity of
jointly estimating the demand for health production inputs
(parental behavior) and the production function which relates
behavior to health. This recursive system of equation are
designed to obtain estimates of the direct and indirect
effects of five basic health inputs.^ These inputs are
prenatal medical care, maternal cigarette smoking, maternal
^96/ parity, and prematurity.
In addition to the production function, the model
^The reason for this bias is that a pregnant mother may have
information regarding her health endowment that is observable to
her but not to the researcher. Under these circumstances, ordinary
least squares (OLS) estimates of the parameters of the production
function are biased and inconsistent because the inputs are
correlated with the disturbance term (Rosenzweig and Schultz 1982) .
^Recursive models are systems that contains no reciprocal
causation or feedback loops.
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generates demand functions for the five health inputs. In
each of these six equations the dependent variable is related
to a vector of variables considered to be the important
determinants in the literature. These are the reduced form
equations, because only exogenous variables appear on the
right hand side.
Empirical Model
Rosenzweig and Schultz (1982) emphasize the difficulty in
obtaining exact solutions for the set of input demand
equations from the household production model. They postulated
an alternative estimation strategy which is followed in this
study. They instead use approximations to the input demand
equations (eq. 4-6) and to the health production function (eq.
2) . These approximations are as shown below:
(7) D = F2(Ei,E2,E3,I,U,SMSA,PHY)
(8) A = F2 {Ei,E2,E3, I,U,SMSA, PHY)
(9) TB= F2(Ei,E2,E3,I,U,SMSA,PHY)
(10) M = F2jEi,E2,E3, I,U,SMSA,PHY)
Where D = Delay in seeking Prenatal Care
A = Maternal age
TB= Teenage birth
M = Marital status of mother
Ei== Schooling less than high school
E2= High School graduate
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E3= College Graduate
I = Mother's Income
U = Unemployment Rate of women
SMSA = Standard Metropolitan Statistical Area
location
PHY = The number of physicians per 1000 population
The endogenous or behavioral variables considered to have
a direct technical or biological relationship to low birth
weight (i.e. the arguments in the health production function)
are delay in seeking prenatal care, maternal age, teenage
births, and marital status. These variables have been
identified in the medical, economic, and demographic
literature to be significantly correlated with birth weight
(Shostack 1984; Taffel 1985; Ventura et al. 1994). Several
variables (exogenous) which reflect environment and access to
medical care, were added to augment the set of exogenous
variables.
In the presence of heterogeneity, the structural
equations will be estimated using two stage least square. In
the first stage are estimated input demand equations (eq. 7-
10) . Predictions are made on the basis of variables used by
Rosenzweig and Schultz (1982), Taffel (1980), and Gorman,
Joyce and Grossman (1987). These estimates are then employed
to obtain second st^ge estimates of the health production
function. All equations are assumed to be linear in
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specification. ■*
The model is specified as
(11) In D = bi + bj In + bj In Ej + b4 In Ej
+ bg In I + bg In U + b. In SMSA
+ bg In PHY + e
(12) In A = bi + bj In El + bg In Ej + b4 In Eg
+ bg In I + bg In U + b. In SMSA
+ bg In PHY + e
(13) In TB= bi + bg In Eg + bg In Eg + b4 In Eg
+ bg In I + bg In U + b. In SMSA
+ bg In PHY + e
(14) In M = bg + bg In Eg + bg In Eg + b4 In Eg
+ bg In I + bg In U + b. In SMSA
+ bg In PHY + e
Equations (11-14) are child health input demand equations.
Since the model Is specified in logarithmic form, all
coefficients are elasticities.^ The coefficient bg, bg, and
b4, captures the effect of changes in education on the input
^Joyce (1985a) reported little variation in results when a
similar model was applied to Cobb-Douglas and Logistic functional
form.
^Elasticities are calculated at the means and is defined as
the percentage change in the dependent variable for a 1% change in
an explanatory variable net of the other explanatory variables.
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demand equations (Eq #4, 5, and 6) . Parameter bg, and bg
measures the effects of changes in the mothers income and
employment status on the input demand functions. Parameter b,
and bg, measures the effects of living in metropolitan areas
and the availability of physicians respectively.
To assess the indirect effects of an input on low birth
weight and infant mortality the right side birth outcome in
the structural equations (Eq. #15) is replaced by its
endogenous determinant. The endogenous or behavioral
variables considered to be important determinants of low birth
weight and infant mortality are the length of time that
elapsed before the mother seek prenatal care (D) , the mothers
age at birth (A), the percentage of births to teenage mothers
(TB), and the marital status of the mother (M).
(15) In LBW = a^ + a2 In D + ag In A + a4 In TB
+ ag In M + u
LBW = low birth weight
In IM = bg + bg In LBW + bg In VD
+ b4 In MG + q





These equations (15-16) are the structural birth outcomes
production function. In equation 15, factors that affect low
birth weight are estimated. In equation (16) estimates of low
birth weight is regressed on infant mortality along with
variables that affect infant mortality directly.
All the coefficients in the production function are
elasticities. Parameter aj measures the effect of prenatal
care on low birth weight. The influence of maternal age on
low birth weight is given by a.^. Parameter a4 and
represents the effect of changes in teenage births and
maternal age on low birth weight respectively. Separate
regressions are fitted for white and black birth outcome.
The specific hypotheses that will be tested are shown in
Table 3.1.
Data
The analysis was conducted using time series data for
the years 1970 to 1989, from several sources. The sources
include:
(a) National Center for Health Statistics (NCHS)
(b) Statistical abstracts of the United States (SAUS)
(c) U.S. Census Bureau
(d) Childrens Defence Fund, (CDF) and
(e) Statistical Handbook on Women in America (SHW)
Data for most of the variables were available except for




I Income is positively related to the demand
for medical care (Eq. 11).
E As education increases the demand for
prenatal care increases (Eq. 11).
D Delay in seeking prenatal care is
negatively related to low birth weight
(Eq. 15).
TB Teenage births is negatively related to
low birth weight (Eq. 15).
SMSA Women who live in urban areas are at
greater risk of producing low birth weight
babies (Eq. 15).
LBW Low birth weight is positively related to
infant mortality (Eq. 15).
D Delay in seeking prenatal care is a more
significantly related to low birth weight
for blacks than for whites (Eq. 15).
variable as a major cause of low birth weight is widely
accepted in the literature (Berkowitz 1981; Johnson and Dubin
1980; Simpson 1957) . However, due to lack of data, theimpacts
of this variable on low birth weight and hence infant
mortality are not addressed in this study. A description of
the variables along with the sources is provided in Table 3.2.
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D Percentage of women who began prenatal care
in the 3rd trimester or no prenatal care
(NCHS)
LBW Percentage of infants born at Low Birth
Weight (NCHS)
A Median age of women (SAUS)
M Percentage of births to unmarried women
(NCHS)
TB Births to teenagers as a percentage of total
births (CDF)




El Percentage of all mothers who did not
complete high school (NCHS)
E2 Percentage of all mothers who complete high
school (NCHS)
Y Median household income of families (NCHS)
SMSA Percentage of households located in standard
metropolitan Areas (NCHS)
U Unemployed portion of women in the labor
force





Table 4.1 contains the results of the first stage log
linear demand equations used to estimate the low birth weight
production function. The table contains eight regressions
representing different specification of the model. Since all
the models were specified in log linear form, bias due to
heteroscedasticity in the sample is eliminated. Hence the
results of the log linear form of the model provides
coefficients representing elasticities of the first stage
demand functions with respect to the independent variables in
the regressions.
Perusal of equation 1 for blacks indicate that family
income is positively but statistically insignificantly related
to prenatal care at the . 05 percent level of significance
which suggest that prenatal care is an inferior good. This
indicates that black women with higher family income do not
necessarily seek prenatal care earlier as income increases.
Although this variable is insignificant, this is a somewhat
surprising result. One possible explanation is that a large
percentage of black women with higher income are single
parents who work hours that are incompatible with seeking
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I R’ 95.8 99.6 96.4 84.6 87.6 99.4 97.1 98.3
1 F 39.5 385.8 46.34 9.45 11.1 276.1 51.92 89.9
Numbers in parenthesis are t statistics
D = Delay in seeking prenatal care
M = Marital Status of Women
TB = Teenage Births
A = Average age of mother at Lime of birth
prenatal care. If they face tighter income and time
constraints these may imply poor child welfare outcomes. The
coefficient for white is negative and also insignificant which
suggest that prenatal care is a normal good which is
consistent with the hypotheses that as income increase the
demand for prenatal care increase.
Equation (1) and (5) show that education is negatively
related to delay in seeking prenatal care which is consistent
with prior research. It is anticipated that as education
increases women should seek prenatal care earlier. Education
can be considered to be an efficiency variable because the
mother have more information with which to make her decision.
Michael (1973) argues that education operating through several
channels may have an influence on the speed at which prenatal
care is seeked. Education may speed up the demand for
prenatal care by increasing the knowledge of mothers as well
as the choices available. The more educated mothers may seek
more preventive care, obtain medical care at earlier stages of
illness, have a better follow up on drugs prescribed and
referrals, or receive more continuous care. As expected,
women who completed high school sought prenatal care earlier
than those who did not. However women who have some college
education seem to delay seeking prenatal care longer than
those who completed high school. This may be a result of the
latter group having a higher income than the first group
who has invested in more education and thus have lower income.
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Working does not seem to exert much influence on prenatal
care. As unemployment of black women increases delay in
seeking prenatal care decreases. This relationship is
statistically insignificant. The coefficient for white woman
is also negative but insignificant. Unemployed women may have
more time available to seek prenatal care.
SMSA residence is positively correlated with delay for
both races. This variable is however insignificant. This
result is surprising as urbanization appears to delay care.
Another surprising result for blacks is that the
availability of physicians is positively correlated to delay
in seeking prenatal care. This result might be influenced by
the fact that it includes the availability of all physicians
rather than child care specialist. For whites however the
coefficient has the expected sign but is insignificant.
As mothers education increases, the percentage of births
to unmarried mothers increase for both black and white. This
increase in illegitimacy rate might be a result of women with
higher education and perhaps higher income seeking to raise
kids on their own. The coefficient for blacks who completed
high school is significant.
As income increases illegitimacy rates increase for both
blacks and whites, however the coefficient for blacks is
significant while that for white is insignificant. This
supports the previous conclusion that income affects
illegitimacy and the higher rate of single parents.
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Urbanization is positively related to illegitimacy rates
for whites but negatively related to illegitimacy rates for
blacks. This suggest that white mothers who reside in rural
areas are more likely to give birth while married than those
who reside in urban areas. The opposite is true for blacks.
Unemployment of women and the rates of physician per 1000
population are both positively and significantly related to
illegitimacy. As the rate of physicians increase illegitimacy
rates increase for both blacks and whites. This result shows
that a significant proportion of unemployed women have
children out of wedlock.
As education increases, teenage births decrease for both
races. However, education does not appear to be a major
factor affecting teenage births. It should be kept in mind
that the majority of teenagers only have high school
education.
Income is positively and significantly related to teenage
births for blacks and positively but insignificantly for
whites.
Since the unemployment rate of teenagers tends to be
high, it is expected that unemployment will have a positive
effect on teenage births. This apriori expectation is
confirmed by the result for both blacks and whites. For both
groups this result is statistically significant.
As the rate of physicians per 100,000 increases, the
birth rate decreases for teenagers. This result is
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statistically significant for both races.
As education increases the average age of pregnancy
increases for blacks. For whites education seems to have
little impact on the average age of mothers.
Income is negatively and significantly related to the
average age of black mothers. As income increases the average
age decreases. For white mothers this variable is also
negative but insignificant.
An increase in unemployment of women is negatively and
significantly related to average age for both races. This
supports the hypothesis that unemployed women tend to have
babies at younger ages.
Urbanization and the availability of physicians have
little effect on the average age for both races.
Table 4.2 presents the results of the second stage
estimation. For both races, delay in seeking prenatal care
affects low birth weight positively, and the relationship is
significant. Mothers who seek prenatal care in the first
trimester reduces the incidence of low birth weight for both
races. Most prior studies on the effect of prenatal care on
low birth weight shows the efficacy of prenatal care. However
some studies such as Eisner (1979) did not find a strong
relationship between prenatal care and birth weight. High
risk mothers should be expected to benefit more from the use
of prenatal care than mothers with lower risk.
The empirical results for whites shows a positive but
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Table 4.2--Second Stage Results
Independent Blapk White





Marital Status 0.132 -0.1766
(M) (0.45) (-1.73)






Numbers in parenthesis are t statistics
D = Delay in seeking prenatal care
M = Marital Status of Women
TB = Teenage Births
A = Average age of mother at time of birth
LBW = Low Birth Weight
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insignificant relationship between the mothers' age and low
birth weight. For blacks mothers age is inversely related to
low birth but the result is also insignificant.
The negative effect of marital status on low birth weight
for white might be influenced by other intervening variables
such as income. Whites on average also produce children later
in life than blacks. Single white women tend to be more
affluent than single black mothers. Moreover they face less
institutional problems such as lack of or inadequate insurance
and discrimination in housing and financing related to income
levels.
As expected, teenage births is positively but
insignificantly related to low birth weight for both rates.
The third step results showing the effects of low birth
weight along with other direct correlates on infant mortality
is presented in Table 4.3. The empirical results provide
substantial support to the argument that low birth weight is
often positively and significantly related to infant
mortality. This is the case here for both races. For blacks
a 10 percent decrease in low birth weight will result in a 26
percent decrease in infant mortality. For whites, a 10
percent decrease in low birth weight will result in a 24
percent decrease in infant mortality. Birth weight has been
repeatedly found to be a critical determinant of infant
survival {Cunningham et al. 1976; Niswander et al. 1972; Shah
and abbey 1971; NCHS 1989). The consensus of the
61







Low Birth Weight 2.622 2.416
(LBW) (6.16) (5.40)








Numoers in parentnesis are t statistics
LEW = Low Birth Weight IM = Infant Mortality
VD = Viral Disease MG = Meningitis
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literature however is that prenatal care exerts an influence
on mortality solely through its effect on birth weight
(Institute of medicine 1985; Kessner 1973; Gortmaker 1979).
In summary, the empirical analysis suggest the
following:1.The results of this study show the efficacy of
prenatal care in reducing low birth weight and hence infant
mortality. Prenatal care is the single most effective
intervention in reducing low birth weight for both races. The
issue of racial differences in birth weight and infant
mortality is a very complicated issue. There are many factors
that affect pregnancy outcomes, part of which is biological.
2. The more educated a mother is the better she is at
making choices that is beneficial to her pregnancy outcome.
The more educated may seek more preventative care, obtain care
at earlier stages and have better followup on drugs prescribed
and referred or receive more continuous care. It is
important, however, to note that isolating the impacts of the
education variable is complex. It is not clear whether the
effects of other variables have been completely eliminated
from this variable.
3. Black teenagers who do not complete high school are
more likely to have children. A high school diploma reduces
the chances of pregnancy for teenagers. Education does not
have any influence on whether white teenagers have children or
not.
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4. Education seems to have little impact on marital
status for black women. More education is not associated with
a greater chance of getting married. The opposite appears to
be true for white women. As expected, an increase in
education results in a higher rate of marriage among white
women.
5. Seeking prenatal care is positively related with
income for blacks. The positive coefficient of income is
particularly interesting since it is contrary to results of
other researchers (Rosenzweig and Schultz 1982). However
seeking prenatal care is negatively related with income for
whites.
6. As family income rises women are less likely to get
married.
7. The greater the number of physician per 100,000
population, the greater the delay in seeking prenatal care for
black mothers.
8. The greater the percentage of unmarried mothers, the
greater the chances of producing a low birth weight child.
9. Low birth weight is a primary cause of infant
mortality for both races. However, low birth weight seems to
affect blacks more adversely than whites.
From this study, it appears that the most important
factors that cause the disparity in pregnancy outcomes are
income, education, and marital status. Income, lack of
insurance or inadequate insurance, and discrimination are
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important in determining access to the medical system.
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CHAPTER V
CONCLUSION AND POLICY IMPLICATIONS
This study was motivated by the large and seemingly
increasing differential in birth weight and infant mortality
between black and white infants in the United States. The
overall objective of this study has been to provide a possible
explanation of the recent trends in low birth weight and
infant mortality, and to suggest effective interventions to
alleviate these problems. The severity of the problem
warrants that much more research needs to be done in this
area.
Summary
This study follows the agenda of Rosenweig and Schultz (1982)
and provides a similar methodological framework to analyze the
complex interactions between economic and demographic
variables, utilization of medical care, and access to health
care. Primary emphasis was given to the relationship between
prenatal care, low birth weight, and infant mortality and how
they affect the disparity in pregnancy outcomes between blacks
and whites. The disparity in birth weight and infant
mortality between blacks and whites have long been recognized
by policy makers and researchers as a most serious and
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pervasive problem in the United States. Efforts to reduce
this disparity has been a goal of federal, state and local
governments. The complexity of the problem is great, and
while the overall incidence of low birth weight and infant
mortality has fallen for all races, the disparity between
blacks and whites remain. In fact, recently it has widened.
The focus of this study is on low birth weight and infant
mortality and their causes. Knowing the causes of low birth
weight and infant mortality will lead to policy measures to
remedy these problems.
Policy Recommendations
This study shows that the disparity in low birth weight
between blacks and whites is caused by many factors.
Therefore to reduce this gap requires comprehensive
interventions aimed at ameliorating this gap. These
interventions do not necessarily have to come from the
government. Corporate businessmen along with responsible
citizens can play a large role. For instance, employers can
help provide an environment that allows workers to provide
better child care. The government can provide economic
incentives for this process. Below is a list of
recommendation that I feel will be effective in reducing the
gap in low birth weight between blacks and whites.
1. This study suggests that socioeconomic status and
education affects access to the medical system. It also shows
that prenatal care is the single most effective intervention
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in producing successful births. Therefore, I recommend that
low income mothers medical bills should be subsidized by the
government to ensure access to the system. High risk mothers
and areas in which they live, should be targeted using
surveys, and birth and death certificates. Aggressive
community outreach programs should be used to educate and
inform mothers and prospective mothers about the benefits of
prenatal care and the consequences of delays in seeking
prenatal care. These education programs should include
nutrition counselling, psychological counselling, smoking
sessation, alcohol and drug use prevention, stress reduction,
exercising, and parenting education. Pregnancy education
should be made mandatory in schools to ensure that all
students are aware of parental responsibilities and the
consequences of pregnancy.
2. Assure access to the medical system for all pregnant
mothers by ensuring that child care physicians treat all
patients regardless of income levels, race, or education level
should be a priority of health care officials. The government
should also provide adequate payment options and insurance for
all patients.
3. This study also shows that marital status,
particularly among blacks, plays an important role in
producing healthy babies. Both parents can pool their
resources and provide a better environment during the
pregnancy and postpartum periods. The support of the father
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may on average reduces stress, improves nutrition, and assures
more medical care. To help reduce the chances of out of
wedlock births, family values should be stressed at an early
age to reduce the chances of single parenting and to ensure
support from both parents.
4. A major problem encountered in this study was a lack
of adequate data. Better data are needed that will improve our
ability to conduct more comprehensive research and to better
understand the causes of low birth weight and infant
mortality. At risk groups should be oversampled. More
research should also be focused on the role of financial and
insurance barriers to the medical system.
Suggestions for Future Research
More research needs to be focused on how barriers to
access affect care. Research also should be done to determine
the effects of maternal smoking, drug abuse and alcohol
consumption on birth weigh and infant mortality. These
variables were not a part of this research effort because of
a lack of adequate data. A more precise definition of
adequate prenatal care should be used in conducting future
research. Further research can also be conducted locally in
conjunction with local health facilities using primary data
gathered over a period of time. This would give the
researcher more autonomy in the gathering of data.
A different method of analysis such as a logistic or
Probit models could be employed, to improve the results.
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